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(54) Abstract Title 

Remote programming of mobile telephones and base stations 

(57) A mobile station 12 receives system software from a base station 2 via an antenna 13 and a 
transmitter/receiver 14, and stores the received system software in a memory 18. A digital signal processor 17 in 
the mobile station then performs communication processing according to the system software stored in the 
memory. By transmitting various system software from the base station, the single mobile station can easily be 
adapted to different communication principles. The base station also receives system software from a centre via a 
public exchange network 1, and stores the received system software in a memory. A digital signal processor 8 in 
the base station then performs communication processing according to the system software stored in the 
memory 9. 
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2340346 

MOBILE COMMUNICATION UNIT 
AND MOBILE COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a mobile commu- 
nication system for use as a cellular system, a cordless 
telephone system, or a wireless LAN system, and more par- 
ticularly to a technology for sharing hardware resources to 
meet different communication principles. 
Description of the Related Art: 

Mobile communication systems offer various dif- 
ferent communication services including a PHS (personal 
handyphone system) , a PDC (personal digital cellular) sys- 
tem, a paging system, etc. It is expected that new 
services such as a high-speed wireless LAN system will be 
introduced into the market. 

In mobile communication systems, information is 
transmitted via radio links between a base station and mo- 
bile stations, i.e., mobile communication units such as 
portable communication terminals. The conventional mobile 
communication systems need to provide a base station and 
mobile stations for each type of service which the mobile 
communication systems offer. This is because a dedicated 
set of hardware is required to realize to achieve a commu- 
nication system for a certain communication service. 
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To receive a plurality of communication serv- 
ices, the user needs to own a plurality of different mobile 
stations, i.e., mobile communication units, corresponding 
to the respective communication services. However, owing 
many mobile stations is costly and makes the user feel awk- 
ward in selecting and using them. If the user wants to use 
a mobile station to receive a communication service over- 
seas, then the user has to use a dedicated mobile station 
because the communication system which offers such a commu- 
nication service overseas is different from available do- 
mestic communication systems. Therefore, the present mo- 
bile communication technology has presented an obstacle to 
a goal of achieving internationally accessible communica- 
tion services. 

Base stations that are available at present can- 
not handle new communication services which will be intro- 
duced because installation sites available are limited and 
the cost of installation is prohibitively high. 

Japanese laid-open patent publication No. 7- 
222227 discloses a mobile communication unit which has both 
a device having a TDMA communication means and a device 
having a CDMA communication means. These different commu- 
nication means are selected one at a time to enable the mo- 
bile communication unit to handle different communication 
schemes . 

The disclosed mobile communication unit incorpo- 
rates a plurality of hardware circuits based on different 
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communication principles, or stated otherwise it is a com- 
bination of different mobile communication units. As a re- 
sult, the mobile communication unit tends to be large in 
size and expensive, and fails to essentially solve the 
above problems. 

According to the invention disclosed in Japanese 
laid-open patent publication No. 9-64 601, some of a plural- 
ity of circuit elements of a high-frequency circuit in a 
radio communication unit are shared for all frequencies, 
and other circuit elements are connected to those some cir- 
cuit elements depending on frequencies to be used, so that 
the single high-frequency circuit is capable of handling a 
plurality of frequencies. 

Since the high-frequency circuit has the shared 
circuit elements and the circuit elements associated with 
the respective frequencies, the high-frequency circuit is 
liable to large in size and expensive, and does not offer 
an essential solution to the above problems. 

Heretofore, as described above, attempts to make 
one mobile communication unit adaptable to various differ- 
ent communication principles have necessarily resulted in 
an increase in size and cost, and devices or circuits based 
on those different communication principles need to be as- 
sembled in the mobile communication unit when it is manu- 
factured. 

SUMMARY OF THE INVENTION 
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It is therefore an object of the present inven- 
tion to provide a mobile communication unit, a mobile com- 
munication system, a method of changing communication prin- 
ciples in a mobile communication system, and a base station 
which are capable of handling various different communica- 
tion principles without involving increased unit size and 
cost . 

In a mobile communication system for transmit- 
ting information between a base station and a mobile commu- 
nication unit via a radio link, the base station transmits 
system software to the mobile communication unit via the 
radio link, and the mobile communication unit performs com- 
munication processing according to the received system 
software- Therefore, the same hardware resources are 
shared, but the communication principles of the mobile com- 
munication unit are changed by the system software. Spe- 
cifically, using the hardware resources of the mobile com- 
munication unit as a platform, various system software 
downloaded from the base station into the platform is ex- 
ecuted to adapt the single communication unit to various 
communication principles according to the system software. 
The system software is supplied from a center of communica- 
tion services via a public exchange network to the base 
station, and then supplied from the base station to the mo- 
bile station present in the service area of the base sta- 
tion . 



- 4 - 



To change the communication principles of the 
mobile communication system, a radio communication means in 
the mobile communication unit receives a control program 
(system software) representing details of the communication 
processing from the base station via the radio link, and 
stores the received control program in a memory such as a 
RAM or the like. A control means comprising a CPU, a DSP, 
etc. then performs communication processing according to 
the control program ' stored in the memory. 

Therefore, simply by transmitting various con- 
trol programs from the base station via a radio link, it is 
possible to adapt the single mobile communication unit eas- 
ily to various communication principles. The communication 
principles can be changed when required after the mobile 
communication unit has been manufactured. 

If primary concern is given over user's conven- 
ience for receiving various communication services, then it 
is preferable to supply various control programs from the 
base station via a radio link. The principles of the pre- 
sent invention are also applicable to providing new commu- 
nication services at stores in view of user's needs. In 
such a case, control programs may be supplied from a dedi- 
cated transmitter to the mobile communication unit via a 
radio link. 

To change communication principles of the mobile 
communication system, a communication interface means of 
the base station receives system software from a center 
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through a public exchange network, and a radio communica- 
tion means of the base station transmits the system soft- 
ware received by the communication interface means via a 
radio link. In the mobile communication unit, a radio com- 
munication means receives system software from the base 
station via a radio link, a memory stores the control pro- 
gram received by the radio communication means, and a con- 
trol means performs communication processing according to 
the control program stored in the memory. 

Therefore, simply by transmitting various system 
software from the base station via a radio link, the mobile 
communication unit present in the service area of the base 
station can easily be adapted various communication princi- 
ples • 

More specifically, when the mobile communication 
unit receives a control input of the user from an input 
means such as control buttons, a download requesting means 
transmits a download request for system software designated 
by the control input from the radio communication means via 
a radio link. In the base station, a system software sup- 
ply means transmits system software according to the down- 
load request from the radio communication means via a radio 
link. 

Therefore, the user can control the mobile com- 
munication unit to change communication processing of the 
mobile communication unit to desired details. 



For making the user's designating operation more 
convenient, the mobile communication unit comprises a menu 
requesting means for transmitting a menu request based on a 
control input from the user from the radio communication 
means via a radio link, and the base station comprises a 
menu providing means for transmitting a menu of system 
software that can be supplied in response to the menu re- 
quest from the radio communication means via a radio link. 
The mobile communication unit further comprises output 
means for displaying the menu of system software received 
by the radio communication means, for the user to designate 
system software to be downloaded. 

The radio communications relative to system 
software can be performed by effectively utilizing the 
traffic channel already provided for radio communications 
between the base station and the mobile communication unit. 
For example, a bidirectional control channel, together with 
a traffic channel for transferring user information, may be 
used between the base station and the mobile communication 
unit for transmitting the menu request, the menu, and the 
download request, and the system software via a radio link. 

The radio communications relative to system 
software can be performed in another mode. The base sta- 
tion further comprises a system software supply means for 
successively and repeatedly transmitting a plurality of 
system software items from the radio communication means 
via a radio link, and the mobile communication unit further 
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comprises an input means for receiving a control input from 
the user, and a memory control means for controlling the 
memory to store system software designated by the control 
input among the system software items received by the radio 
communication means, whereby communication processing can 
be performed by the system software designated by the user 
of the mobile communication unit. 

When the user of the mobile communication unit 
selects one of the system software items that are succes- 
sively transmitted from the base station, the user can eas- 
ily change the communication processing of the mobile com- 
munication unit to desired details, 

The radio communications relative to system 
software can be performed by effectively utilizing the 
traffic channel already provided for radio communications 
between the base station and the mobile communication unit. 
For example, a unidirectional broadcast channel from the 
base station to the mobile communication unit, together 
with a traffic channel for transferring user information, 
may be used for transmitting the system software via a ra- 
dio link. 

In a system for performing radio communications 
between the base station and the mobile communication unit 
using a traffic channel for transferring user information 
and a control channel provided together with the traffic 
channel, the radio communications relative to system soft- 
ware can be performed in the following mode: 
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In the mobile communication unit, an input means 
receives a control input from the user, and a change re- 
questing means transmits a request to change system soft- 
ware designated by the control input from the radio commu- 
nication means via a radio link using the control channel. 
In the base station, a channel selecting means selects and 
designates the traffic channel for transferring user infor- 
mation to transmit system software based on the request to 
change system software received by the radio communication 
means, a channel designating means transmits designating 
information of the traffic channel designated by the chan- 
nel selecting means, from the radio communication means via 
a radio link using the control channel, and a system soft- 
ware supply means transmits system software changed in re- 
sponse to the request to change system software, from the 
radio communication means via a radio link using the traf- 
fic channel designated by the transmitted designating in- 
formation. In the mobile communication unit, a memory con- 
trol means controls the memory to store system software re- 
ceived by the radio communication means using the traffic 
channel designated by the designating information received 
by the radio communication means. 

Alternatively, a system may not be designated by 
a changing request from the mobile communication unit, and 
the base station may cyclically transmit a plurality of 
system software items using a traffic channel designated 
thereby. In the mobile communication unit, system software 
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designated by the input means among the system software re- 
ceived by the radio communication means using the traffic 
channel according to the designating information may be 
stored in the memory. 

Since system software is transmitted via the 
traffic channel whose capacity is generally larger than the 
control channel, a considerably large system change can be 
made without undue efforts. 

If the base station can be adapted to communica- 
tion systems of different principles in the mode for trans- 
mitting system software using the broadcast and control 
channels, then broadcast and control channels corresponding 
to a plurality of communication systems of different prin- 
ciples are provided in a time-division multiplexed fashion 
between the base station and the mobile communication unit f 
and system software is transmitted from the base station to 
one of the mobile communication units via the broadcast and 
control channels which correspond to the one of the mobile 
communication units. 

The present invention is also applied to a base 
station used in a mobile communication system. The base 
station receives a control program (system software) from a 
system management center or the like via a public exchange 
network, and the received control program is stored in a 
memory such as a RAM or the like. A control means compris- 
ing a CPU, a DSP, etc. performs communication processing 
according to the control program stored in the memory. By 
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thus performing communication processing according to the 
control program received by the base station, the princi- 
ples of radio communications between the base station and 
the mobile communication unit are changed according to the 
control program while sharing the same hardware resources . 

Consequently, simply by transmitting various 
control programs via the public exchange network, it is 
possible to adapt the single base station easily to various 
communication principles. The communication principles can 
be changed when required after the base station has been 
manufactured and installed. Thus, the communication prin- 
ciples of a large number of installed base stations can 
easily be changed. 

The above and other objects, features, and ad- 
vantages of the present invention will become apparent from 
the following description when taken in conjunction with 
the accompanying drawings which illustrate a preferred em- 
bodiment of the present invention by way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 
.FIG. 1 is a block diagram of a mobile communica- 
tion system according to the present invention; 

FIGS. 2(a) and 2(b) are flowcharts of a communi- 
cation processing sequence for supplying system software 
from a base station to a mobile station using a bidirec- 
tional control channel; 

FIGS. 3(a) and 3(b) are flowcharts of a communi- 
cation processing sequence for supplying system software 



from the base station to the mobile station using a unidi- 
rectional broadcast channel; 

FIGS. 4(a) and 4(b) are flowcharts of a communi 
cation processing sequence for supplying system software 
from the base station to the mobile station based on a 
time-division multiplex transmission scheme using a broad- 
cast channel in a particular system and a control channel 
or broadcast channel in the particular system; 

FIGS. 5(a) and 5(b) are flowcharts of a communi 
cation processing sequence for supplying system software 
from the base station to the mobile station using a bidi- 
rectional control channel and a bidirectional traffic chan- 
nel for transferring user information; 

FIG. 6 is a diagram of a hierarchical structure 
of radio channels in a personal digital cellular system; 

FIG. 7 is a diagram of signal formats in the 
personal digital cellular system; 

FIG. 8 is a diagram illustrating messages that 
can be transferred by a radio-frequency transmission man- 
agement routine; 

FIG. 9 is a diagram illustrating messages that 
can be transferred by the radio-frequency transmission man- 
agement routine; 

FIG. 10 is a diagram illustrating messages that 
can be transferred by the radio-frequency transmission man- 
agement routine; and 
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FIG. 11 is a diagram illustrating the transmis- 
sion of system software via a broadcasting channel. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIG. 1 shows in block form a mobile communica- 
tion system according to the present invention. 

As shown in FIG^ 1, the mobile communication 
system generally comprises a base station 2 connected to a 
public exchange network 1 and a mobile station (mobile com- 
munication unit) 12 connected via a radio link to the base 
station 2. The base station 2 communicates with other base 
stations and a center (not shown) which manages system 
software via the public exchange network 1 under the con- 
trol of an exchange (not shown) . The base station 2 commu- 
nicates with the mobile station 12 via radio channels. 
While only the single mobile station 12 is shown as being 
connected to the base station 2 in FIG. 1, the base station 
2 is capable of accommodating a plurality of mobile sta- 
tions present in a service area covered thereby. 

The base station 2 comprises a communication in- 
terface 3 connected to the public exchange network 1, a 
transmission/reception antenna 4 for transmitting and re- 
ceiving information as radio signals, a transmitter/ 
receiver 5 for modulating radio information signals to be 
transmitted and demodulating radio information signals that 
have been received, an A/D converter 6 for converting re- 
ceived radio information signals into a digital value, a 
D/A converter 7 for converting radio information signals to 
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be transmitted into an analog value, a digital signal proc- 
essor (DSP) 8 for controlling the communication interface 
3, the transmitter/receiver 5, and other functions and per- 
forming predetermined communication processes, and a memory 
9 such as a RAM for storing system software and other data. 
The DSP 8 executes the system software (control program) 
stored in the memory 9 to control the functions and perform 
the communication processes. 

The mobile station 12 comprises a transmis- 
sion/reception antenna 13 for transmitting and receiving 
information as radio signals, a transmitter/receiver 14 for 
modulating radio information signals to be transmitted and 
demodulating radio information signals that have been re- 
ceived, an A/D converter 15 for converting received radio 
information signals into a digital value, a D/A converter 

16 for converting radio information signals to be transmit- 
ted into an analog value, a digital signal processor (DSP) 

17 for controlling the transmitter/receiver 14 and other 
functions and performing predetermined communication proc- 
esses, a memory 18 such as a RAM for storing system soft- 
ware and other data, and an information input/output unit 
19 including control buttons for entering inputs from the 
user and an LCD or similar display unit for displaying in- 
formation for the user. The DSP 17 executes the system 
software (control program) stored in the memory 18 to con- 
trol the functions and perform the communication processes. 
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In the base station 2, the communication inter- 
face 3 receives system software transmitted from the center 
via the public exchange network 1 and downloads the re- 
ceived system software into the memory 9. The DSP 8 ex- 
ecutes the system software stored in the memory 9 to per- 
form communication processes corresponding to a plurality 
of communication services. The base station 2 transmits 
the system software to the mobile station 12 via a radio 
link. Therefore, simply by transmitting various control 
programs via the public exchange network 1 to the base sta- 
tion 2, it is possible to adapt the base station 2 to vari- 
ous communication principles. 

When the user of the mobile station 12 enters an 
input for a desired communication service via the informa- 
tion input/output unit 19, the mobile station 12 receives 
system software corresponding to the desired communication 
service from the base station 2 and downloads the received 
system software into the memory 18. Then, the DSP 17 ex- 
ecutes the system software stored in the memory 18 to per- 
form a communication process corresponding to the communi- 
cation service. 

The system software may be supplied from the 
base station 2 to the mobile station 12 via radio channels 
between the base station 2 and the mobile station 12 ac- 
cording to one of the following modes: 

FIGS. 2(a) and 2(b) show a communication proc- 
essing sequence for supplying system software using a bidi- 
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rectional control channel. FIG. 2(a) shows a processing 
sequence of the base station 2, and FIG. 2(b) shows a proc- 
essing sequence of the mobile station 12. As described in 
detail later on, the bidirectional control channel is a 
channel provided for primarily transferring control infor- 
mation r and is present , together with a traffic channel 
used to transfer primarily user information such as audio 
information, video information, etc., between the base sta- 
tion 2 and the mobile station 12. Generally, a control 
channel is arranged to be able to effect stable communica- 
tions at a low error rate. 

After the base station 2 and the mobile station 
12 establish a bidirectional data link using a control 
channel in steps SI, S10, the base station 2 waits for a 
service request from the mobile station 12 in step S2 . The 
user operates the information input /output unit 19 to enter 
a menu request in order to change system software for using 
a new communication service, and the DSP 17 transmits the 
menu request via the D/A converter 16 and the transmit- 
ter/receiver 14 from the antenna 13 through the data link 
in step Sll. In the base station 2, the transmit- 
ter/receiver 5 receives the menu request from the antenna 
4, and sends the menu request via the A/D converter 6 to 
the DSP 8. 

In response to the menu request, the DSP 8 
transmits an available service menu via the D/A converter 7 
and the transmitter/receiver 5 from the antenna 4 through 
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the data link in step S3. Then, the base station 2 waits 
for a download request from the mobile station 12 in step 
S4 . The available service menu represents a list of 
services that can be provided by the base station 2 which 
has received the menu request , and is stored in the memory 
9. 

When the mobile station 12 receives the avail- 
able service menu, the DSP 17 displays the received avail- 
able service menu oh the display unit of the information 
input/output unit 19 in step S12. Then, the user selects a 
desired one of the services displayed in the available 
service menu, and enters the selected service through the 
information input/output unit 19. The DSP 17 transmits a 
download request for the selected service through the data 
link in step S3. 

In response to the download request, the DSP 8 
reads system software designated by the download request 
from the memory 9, and transmits the system software 
through the data link to the mobile station 12 in step S5. 
When the base station 2 receives a download completion no- 
tice from the mobile station 12, the base station 2 opens 
the data link and finishes its operation to supply the sys- 
tem software to the mobile station 12 in step S6. 

The mobile station 12 receives the system soft- 
ware transmitted from the base station 2 via the data link, 
and the DSP 17 stores the system software in the memory 18 
in step S14. After having sent the download completion no- 
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tice to the base station 2, the mobile station 12 opens the 
data link in step S15. The DSP 17 executes the system 
software downloaded into the memory 18 to perform a commu- 
nication process based on the system software and access 
the base station 2 via radio communications for performing 
the communication service desired by the user in step SI 6. 

As described above, when the user selects an 
available service from the available service menu which has 
been provided, the base station 2 supplies the correspond- 
ing system software via the data link to the mobile station 
12 which is currently used by the user. The user can thus 
receive the desired communication service at the mobile 
station 12. 

An ID of the mobile station 12 is added to the 
menu request and the download request that the mobile sta- 
tion 12 transmits to the base station 2 f and an ID of the 
base station 2 is added to the available service menu and 
the system software that the base station 2 transmits to 
the mobile station 12. Accordingly, the information can 
smoothly be exchanged between the base station 2 and the 
mobile station 12 based on those IDs. 

FIGS. 3(a) and 3(b) show a communication proc- 
essing sequence for supplying system software from the base 
station 2 to the mobile station 12 using a unidirectional 
broadcast channel. FIG. 3(a) shows a processing sequence 
of the base station 2, and FIG. 3(b) shows a processing se- 
quence of the mobile station 12. The unidirectional broad- 
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cast channel may be referred to as a control channel in a 
wide sense, and is present, together with a traffic channel 
used to transfer primarily user information between the 
base station 2 and the mobile station 12. 

In the base station 2, the DSP 8 cyclically 
reads a plurality of different system software (system 
software items 1 - n) stored in the memory 9, and succes- 
sively transmits these system software through the broad- 
cast channel in steps S20 - S23- 

The mobile station 12 is connected to the broad- 
cast channel in step S30. After the user specifies a de- 
sired service via the information input /output unit 19 in 
step S31, the mobile station 12 receives the system soft- 
ware cyclically transmitted from the base station 2 in step 
S32. The DSP 17 confirms whether the received system soft- 
ware corresponds to the service specified by the user or 
not in step Ss33, Such system software reception and con- 
firmation are repeated until the DSP 17 stores the system 
software that corresponds to the service specified by the 
user in the memory 18 in step S34. The DSP 17 executes the 
system software downloaded into the memory 18 to perform a 
communication process based on the system software and ac- 
cess the base station 2 via radio communications for per- 
forming the communication service desired by the user in 
step S35. 

As described above, the DSP 17 selects the sys- 
tem software corresponding to the service desired by the 
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user from the system software items that are cyclically 
transmitted from the base station 2 through the broadcast 
channel, and downloads the selected system software into 
the memory 18. Therefore, the user can use the desired 
communication service at the mobile station 12 which is 
currently used by the user. 

The memory 18 also stores a table of information 
representing communication services and required system 
software items associated therewith. The DSP 17 refers to 
the stored table to download the system software designated 
by the user. If the titles of the communication services 
stored in the table are displayed on the display unit of 
the information input /output unit 19, then the user finds 
it easy to select and designate a desired one of the commu- 
nication services . 

FIGS. 4(a) and 4(b) show a communication proc- 
essing sequence for supplying system software from the base 
station 2 to the mobile station 12 based on a time-division 
multiplex transmission scheme using a broadcast channel in 
a particular system and a control channel or broadcast 
channel in the particular system. FIG. 4(a) shows a proc- 
essing sequence of the base station 2, and FIG. 4(b) shows 
a processing sequence of the mobile station 12. The commu- 
nication processing sequence shown in FIGS. 4(a) and 4(b) 
is applicable to situations where the single base station 2 
is compatible with a plurality of systems based on differ- 
ent principles, e.g., communication services such as PHS, 
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PDC, CDMA, etc., and supplies new software to the mobile 
station present in its service area according to the system 
to which the mobile station can gain access. 

The base station 2 handles a broadcast channel 
and a control channel or broadcast channel in each of the 
above systems based on a time-division multiplex transmis- 
sion scheme. The base station 2 transmits instructive in- 
formation to the base station 12 in a system 1 through a 
broadcast channel of the system 1 in step S40. After hav- 
ing transmitted the instructive information through the 
broadcast channel of the system 1 for a given period of 
time, the base station 2 transmits system software through 
a control channel or broadcast channel in step S41. If the 
control channel is used, then the base station 2 transmits 
the system software to the mobile station 12 in the same 
manner as the communication processing sequence using a 
bidirectional control channel as shown in FIGS. 2(a) and 
2 (b) . If the broadcast channel is used, then the base sta- 
tion 2 transmits the system software to the mobile station 
12 in the same manner as the communication processing se- 
quence using a unidirectional control channel as shown in 
FIGS. 3(a) and 3(b) . 

Subsequently, the systems are successively 
changed to cyclically transmit instructive information 
through the broadcast channel and system software in the 
control channel or the broadcast channel in the time- 
division multiplex fashion in steps S42 - S45. 



- 21 - 



In response to the instructive information, the 
mobile station 12 receives the system software transmitted 
through the control channel or broadcast channel in its own 
system, and stores the received system software in the mem- 
ory 18 in step S50. The DSP 17 executes the system soft- 
ware downloaded into the memory 18 to perform a communica- 
tion process based on the system software and access the 
base station 2 via radio communications for performing the 
communication service desired by the user in step S51. 

If the control channel is used, then the mobile 
station 12 downloads the system software from the base sta- 
tion 2 in the same manner as the communication processing 
sequence using a bidirectional control channel as shown in 
FIGS. 2(a) and 2(b). If the broadcast channel is used, 
then the mobile station 12 downloads the system software 
from the base station 2 in the same manner as the communi- 
cation processing sequence using a unidirectional control 
channel as shown in FIGS. 3(a) and 3(b). 

FIGS. 5(a) and 5(b) show a communication proc- 
essing sequence for supplying system software from the base 
station 2 to the mobile station 12 using a bidirectional 
control channel and a bidirectional traffic channel for 
transferring user information. FIG. 5(a) shows a process- 
ing sequence of the base station 2, and FIG. 5(b) shows a 
processing sequence of the mobile station 12. As described 
in detail later on, a control channel is used to designate 
a traffic channel to be used to transfer system software, 
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and system software is transmitted through the designated 
traffic channel via a radio link. 

After the base station 2 and the mobile station 
12 have established a bidirectional data link using a con- 
trol channel in steps S60, S70, the base station 2 waits 
for a service request from the mobile station 12 in step 
S61. The user operates the information input/output unit 
19 to enter a service using request (changing request) in 
order to change system software, and the DSP 17 transmits 
the service using request through the data link in step 
S71. In the base station 2, the service using request is 
sent to the DSP 8. 

In response to the service using request, the 
DSP 8 selects and designates a traffic channel through 
which to transmit system software, and transmits informa- 
tion representing the designated traffic channel through 
the data link in step S62. The base station 2 then waits 
for a download request from the mobile station 12 in step 
S63. At this time, the DSP 8 selects and designates an 
idle one of traffic channels as a traffic channel for 
transmitting system software that is to be downloaded. 

When the mobile station 12 receives the channel 
designating information, the DSP 17 switches to the desig- 
nated traffic channel, and displays a prompt to enter a 
download request on the display unit of the information in- 
put/output unit 19 in step S72. When the user enters a 
download request for a desired communication service via 
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the information input /output unit 19, the DSP 17 transmits 
the entered download request through the designated traffic 
channel to the base station 2 in step S73. 

In response to the download request, the DSP 8 
reads system software designated by the download request 
from the memory 9, and transmits the system software 
through the designated traffic channel to the mobile sta- 
tion 12 in step S64. When the base station 2 receives a 
download completion notice from the mobile station 12 , the 
base station 2 opens the data link and finishes its opera- 
tion to supply the system software to the mobile station 12 
in step S65. 

The mobile station 12 receives the system soft- 
ware transmitted from the base station 2 from the traffic 
channel, and the DSP 17 stores the system software in the 
memory 18 in step S74. After having sent the download com- 
pletion notice to the base station 2, the mobile station 12 
opens the data link in step S75. The DSP 17 executes the 
system software downloaded into the memory 18 to perform a 
communication process based on the system software and ac- 
cess the base station 2 via radio communications for per- 
forming the communication service desired by the user in 
step S76. 

Since the system software is supplied through 
the designated traffic channel, a relatively large volume 
of system software can be supplied quickly and smoothly 
from the base station 2 to the mobile station 12. There- 

- 24 - 



fore, the user can use the desired communication service at 
the mobile station 12 which is currently used by the user. 

If information relative to the system software 
desired by the user is included in the service using re- 
quest transmitted in step S71, then the transmission of the 
download request in step SI 3 can be dispensed with. In 
this case, upon elapse of a given period of time after the 
DSP 8 of the base station 2 has transmitted the channel 
designating information, i.e., upon elapse of a period of 
time required by the mobile station 12 to complete channel 
switching, the base station 2 automatically transmits the 
requested system software through the designated informa- 
tion channel, and the mobile station 12 automatically re- 
ceives the system software transmitted through the desig- 
nated information channel and stores the system software in 
the memory 18. 

The radio channels and communications for sup- 
plying system software will be described in greater detail 
below with respect to a PDC (personal digital cellular) 
system which are presently in use. 

The radio channels in the PDC system are ar- 
ranged in a hierarchical structure as shown in FIG. 6. The 
radio channels are generally classified into traffic chan- 
nels (TCH) for primarily transferring user information and 
control channels (CCH) for primarily transferring control 
information. The control channels (CCH) include broadcast 
channels (BCCH) , common control channels (CCCH) , user pack- 
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et channels (UPCH) , and associated control channels (ACCH) . 
The common control channels (CCCH) include paging channels 
(PCH) and specific cell channels (SCCH) . The associated 
control channels (ACCH) include slow associated control 
channels (SACCH) and fast associated control channels 
(FACCH) . 

The broadcast channels (BCCH) are unidirectional 
channels for broadcasting control information from the ex- 
change network 1, i.e., the base station 2, to the mobile 
station 2, and are mainly used to transfer information for 
positional registration, information relative to channel 
structures, information relative to systems, etc. 

The common control channels (CCCH) are point -to- 
multipoint bidirectional channels between the base station 
2 and a plurality of mobile stations 12, and are mainly 
used to transfer signaling information. The common control 
channels (CCCH) are established such that they and the user 
packet channels (UPCH) can be shared. The common control 
channels (CCCH) are also classified into the paging chan- 
nels (PCH) and specific cell channels (SCCH) for intermit- 
tent reception from the mobile stations. 

The paging channels (PCH) are unidirectional 
channels from the exchange network 1, i.e., the base sta- 
tion 2, to the mobile stations 12, and are mainly used to 
transfer the same information from the exchange network 1 
to the mobile stations 12 in a wide area, i.e., a paging 
area. 
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The specific cell channels (SCCH) are bidirec- 
tional channels between the exchange network 1, i.e., the 
base station 2, and the mobile stations 12, and are mainly 
used to transfer independent information for respective 
cells using different frequency resources if the exchange 
network 1, i.e., the base station 2, is aware of cells 
where the mobile stations 12 are present. Upstream chan- 
nels from the mobile stations 12 to the exchange network 1 
are randomly accessible. 

The user packet channels (UPCH) are point-to- 
point bidirectional channels between the base station 2 and 
the mobile station 12, and are mainly used to transfer user 
packet data. Upstream channels are randomly accessible. 

The associated control channels (ACCH) are 
point-to-point bidirectional channels between the base sta- 
tion 2 and the mobile station 12, and control channels as- 
sociated with the traffic channels (TCH) , and are mainly 
used to transfer signaling information and user packet 
data. For ordinary information and data transfer, the as- 
sociated control channels (ACCH) operate as slow associated 
control channels (SACCH) . For temporarily stealing traffic 
channels (TCH) for high-speed data transfer, the associated 
control channels (ACCH) operate as fast associated control 
channels (FACCH) . 

The traffic channels (TCH) are point-to-point 
bidirectional channels between the base station 2 and the 
mobile station 12, and are mainly used to transfer user in- 
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formation such audio information, facsimile information, 
etc. and user information control signals associated there- 
with. 

Channels that are not included in the hierarchi- 
cal structure are housekeeping channels (RCH) arranged as 
bits in slots including the traffic channels (TCH) . The 
housekeeping channels (RCH) are used to maintain radio 
channels . 

The above function channels are established so 
as to be related to control physical channels and communi- 
cation physical channels as shown in Table 1 below. 

The control physical channels have signal for- 
mats as shown in FIG. 7. The control physical channels, 
which are of 280 bits, have bits distributed as indicated 
by numerals in FIG. 7. 



Table 1 



Physical channels 


Function channels 


Control 
physical channels 


downstream 


BCCH, PCH, SCCH, UPCH 


upstream 


SCCH, UPCH 


Communication 
physical channels 


downstream 


TCH, SACCH, RCH, FACCH 


upstream 


TCH, SACCH, RCH, FACCH 



A procedure for the base station 2 and the mo- 
bile station 12 to start communicating with each other in 
the PDC system with the above channel structure will be de- 
scribed below. 

The base station 2 and the mobile station 12 
start being connected to each other using a common access 
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channel. The common access channel is shared by a plurali- 
ty of mobile stations, and comprises a broadcast channel 
(BCCH) , a common control channel (CCCH) , and a user packet 
channel (UPCH) . The common access channel is present on an 
individual carrier (frequency) for each area zone or sec- 
tor . The common control channel in each zone includes at 
least one perch channel, and the memory (ROM) 18 of each 
mobile station stores a frequency used as the perch chan- 
nel. The frequencies of other control channels are broad- 
cast from the base station 2 through the broadcast channel 
(BCCH) and stored in the memory (ROM) 18 of each mobile 
station. 

When the mobile station 12 is powered, it scans 
the carriers of perch channels stored therein for capturing 
the perch channel of the area zone where the mobile station 
12 is present, and generates a table of scan levels. The 
mobile station 12 is synchronized with a slot 2 succes- 
sively from carriers of higher levels, confirms a common 
control channel and receives the broadcast channel (BCCH) , 
and waits for a reception if it is capable of waiting. 

Through the above process, the base station 2 
and the mobile station 12 are capable of communicating with 
each other through radio channels for the supply of system 
software in any of the above modes. 

A process of supplying system software in the 
above modes will be described in greater detail below with 
respect to the PDC system. 
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For supplying system software using the control 
channel described above with reference to FIGS. 2(a) and 
2 (b) , functions in the control channels (CCH) are added for 
performing communications relative to system software. The 
communications relative to system software are performed by 
a radio-frequency transmission management routine that is a 
layer 3 function. The radio-frequency transmission manage- 
ment routine has functions relative to radio resources in- 
cluding selection of a radio zone, and setting, maintain- 
ing, switching, and disconnecting of a radio link. 

To perform the above functions, the radio- 
frequency transmission management routine has a function to 
transfer messages shown in FIG. 8. Additionally, the ra- 
dio-frequency transmission management routine has a func- 
tion to transfer messages representing the transmission of 
a service using request, the transmission of an available 
service menu, a download request, and a download. 

The service using request is a message by way of 
which the mobile station 12 transmits to the base station 2 
the intention to be supplied with system software, as shown 
in Table 2 shown below. The service using request is 
transmitted from the mobile station 12 to the base station 
2 using a specific cell channel (SCCH) . 
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Table 2 

Message type: transmission of service using request 
Direction: mobile station — > base station (SCCH) 



Information element 


Information length 


Remarks 


Message type 


1 





The available service menu is a list of system 



software items that can be supplied at present from the 
base station 2 to the mobile station 12 using a slow asso- 
ciated control channel (SACCH) or a fast associated control 
channel (FACCH) , if the base station 2 confirms that the 
mobile station 12 has an intention to be supplied with sys- 
tem software, as shown in Table 3 below. 

Table 3 



Message type: transmission of available service menu 
Direction: base station — > mobile station (SACCH/FACCH) 



Information element 


Information length 


Remarks 


Message type 


1 




Available services 


1 - N 


List of services 



The download request is a message for requesting 



the transmission of system software desired by the user, as 
shown in Table 4 below. The download request is transmit- 
ted from the mobile station 12 to the base station 2 using 
a slow associated control channel (SACCH) . 
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Table 4 

Message type: download request 

Direction: mobile station —> base station (SACCH) 



Information element 


Information length 


Remarks 


Message type 


1 




Requested system 
software 


1 





The download is a message including system soft- 



ware requested by the mobile station 12 as shown in Table 5 
below, and is transmitted from the base station 2 to the 
mobile station 12 using a slow associated control channel 
(SACCH) or a fast associated control channel (FACCH) . 

Table 5 



Message type: download 

Direction: base station — » mobile station (SACCH/FACCH) 



Information element 


I n format i on 1 engt h 


Remarks 


Message type 


1 




System software 


N 





As described above, the messages are transmitted 



using control channels. Specifically, in response to a 
service using request (menu request) from the mobile sta- 
tion 12, the base station 2 transmits an available service 
menu, representing a list of system software items that can 
be supplied from the base station 2, to the mobile station 
12, which selects system software that the user wants to 
use from the available service menu and transmits a down- 
load request to the base station 2, which transmits the re- 
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quested system software to the mobile station 12. In this 
manner, the system software desired by the mobile station 
12 is supplied to and downloaded into the mobile station 
12, and then executed by the digital signal processor (DSP) 
to change communication principles of the mobile station 
12. 

If a traffic channel (TCH) is designated using a 
control channel and system software is supplied via the 
traffic channel (TCH) , as described above with reference to 
FIGS. 5(a) and 5 (b) , then a function to transmit a service 
using request and designate a download channel as shown in 
FIG. 10 for carrying out communications relative to system 
software, rather than the message function shown in FIG. 9, 
is added to the radio- frequency transmission management 
routine. 

The service using request (changing request), 
which is the same as the service using request as shown in 
Table 2, is a message by way of which the mobile station 12 
transmits to the base station 2 the intention to be sup- 
plied with system software. The service using request is 
transmitted from the mobile station 12 to the base station 
2 using a specific cell channel (SCCH) . 

The designation of a download channel is a mes- 
sage of designating information which designates a traffic 
channel (TCH) for transmitting system software in response 
to a service using request (changing request) from the mo- 
bile station 12, as shown in Table 6 below. The designa- 
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tion of a download channel is transmitted from the base 
station 2 to the requesting mobile station 12 using a slow 
associated control channel (SACCH) . 

Table 6 



Message type: designation of downloading traffic channel 
Direction: base station — » mobile station (SACCH) 



Information element 


Information length 


Remarks j 


Message type 


1 




Frequency code 


2 




Slot number 


1 




Color code 


1 




Scramble code 


1 




Mobile station 
transmission power 
designation 


1 




Channe 1 inf ormat ion 


1 





As described above, the messages are transmitted 
using control channels. Specif ically, in response to a 
service using request (changing request) from the mobile 
station 12, • the base station 2 transmits designating infor- 



mation relative to a traffic channel (TCH) to the mobile 
station 12, which switches to the designated information 
channel according to the designating information. Using 
the designated information channel, system software is 
transmitted from the base station 2 to the mobile station 
12 and downloaded into the mobile station 12. The down- 
loaded system software is executed by the digital signal 
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processor (DSP) to change communication principles of the 
mobile station 12. If a plurality of system software items 
held by the base station 2 are cyclically transmitted via 
the traffic channel, and the mobile station 12 downloads a 
desired one of the system software items , or if a service 
using request (changing request) which contains the desig- 
nation of system software is transmitted from the mobile 
station 12 to the base station 2, and the base station 2 
transmitted the designated system software to the mobile 
station 12, then the mobile station 12 can download the de- 
sired system software. 

As described above with reference to FIGS. 3(a) 
and 3 (b) , the base station 2 cyclically transmits a plural- 
ity of system software items through a broadcast channel 
(BCCH), and the mobile station 12 downloads a desired one 
of the system software items. At this time, an extended 
information element having an information length K for in- 
cluding system software is added to information messages 
broadcast via the broadcast channel (BCCH) , as shown in Ta- 
ble 7 below. 

The broadcast channel (BCCH) is a unidirectional 
channel for broadcasting information relative to the struc- 
ture of a control channel, information relative to the de- 
termination of a waiting channel, limiting information, 
etc. from the base station 2 to the mobile station 12. 
With system software stored in the extended information 
element, the base station 2 can cyclically transmit a plu- 
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rality of system software items to the mobile station 12 , 
which downloads a desired one of the system software items, 
and the downloaded system software can be executed by the 
digital signal processor (DSP) to change communication 
principles of the mobile station 12. 



Table 7 



Information element 


Information length 


Remarks 


Messacre tvoe 


1 




Network number 


2 




Limit" "i nrr i nf nrma- 

Xj Jl.1 LI J_ L. J- 1 1 y -L i 1 J- ^ JL Ilia 

tion 


3 




structure informa- 
tion 


6-33 




Mobile station 
transmission power 
designation 


1 




Waiting permission 
level 


1 




Waiting degradation 
level 


1 




Number of multi- 
plexed position 
registration areas 


1 


1, 2, 8, 8, OR 16 


Position number 


1 


1st - Nth 


Maximum number of 
broadcast channels 


1 


0 - M 
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Number of perch 
channels for deter- 
mining zone/sector 
in which mobile 
station is located 


1 


0-20 


Perch channel num- 
ber 


1 


1st - Nth 


Position registra- 
tion timer 


1 




Extended informa- 
tion element length 


1 


0 - 127 


(Extended informa- 
tion element) 


K 





As shown in FIG. 11 f a number is added as an 



identifier to each system software, providing an extended 
information element , and the extended information element 
is transmitted using a broadcast channel (BCCH) via a radio 
link to the mobile station 12. In the mobile station 12, 
the user selects a desired service, and downloads system 
software corresponding to the service from a plurality of 
cyclically transmitted system software items into the mem- 
ory 18. 

If one system software item cannot be fully ac- 
commodated in one extended information element due to the 
relationship between the extended information element and 
the information length of each system software item, then 
the system software item may be divided and accommodated in 
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a plurality of extended information elements and then 
transmitted. If the information length of system software 
is small , then a plurality of system software items may be 
accommodated in one extended information element and then 
transmitted. 

As described above, system software can be 
transmitted via a radio link to change communication prin- 
ciples simply by slightly modifying the control channels of 
the existing PDC system. Furthermore, system software can 
be downloaded via radio communications in various mobile 
communication systems such as the existing PHS system by 
slightly modifying the mobile communication systems. 

In the above embodiment, a DSP is illustrated as 
a hardware resource for executing system software (control 
program) . However, the present invention may be implement- 
ed by various processors such as general CPUs or the like 
regardless of their processing schemes. 

In the above embodiment, many functions of the 
base station 2 and the mobile station 12 are performed by 
processors.. However, since the present invention resides 
in that communication principles realized by the processor 
(control means) are changed by changing system software, 
general-purpose functions, such as storage control or the 
like, not related to the communication principles may be 
performed by a hardware circuit, rather than the processor. 

The base station 2 and the mobile station 12 may 
store a plurality of system software items in the memories 
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9, 18, and the stored system software items may be selected 
to adapt themselves to a plurality of communication princi- 
ples. Changing communication principles as expressed here- 
in is not limited to changing communication principles so 
as to be able to perform only communication principles with 
supplied system software, but also covers changing communi- 
cation principles according to supplied system software in 
addition to existing communication principles. 

According to the present invention, as described 
above, since communication principles of a mobile communi- 
cation unit can easily be changed by way of radio communi- 
cations, the user can receive desired communication 
services with a single mobile communication unit, without 
carrying a plurality of mobile communication units and in- 
volving an increase in the size and cost of the mobile com- 
munication unit, in order to receive various communication 
services and overseas communication services. Furthermore, 
inasmuch as communication principles of the base station 
can easily be changed by way of communications, the commu- 
nication principles of a great number of base stations each 
easily be changed without involving an increase in the size 
and cost of base station facilities, for thereby achieving 
a system modification. 

Because communication principles are changed by 
transmitting and downloading various system software items 
into hardware resources as a platform, communication sys- 
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terns can flexibly be changed simply by changing system 
software to meet technological advances and changing needs. 

Although a certain preferred embodiment of the 
present invention has been shown and described in detail, 
it should be understood that various changes and modifica- 
tions may be made therein without departing from the scope 
of the appended claims- 
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What is claimed is: 

1. A mobile communication unit capable of chang- 
ing communication processing details with a control program 
received from an external unit via a radio link, compris- 
ing: 

radio communication means for receiving a con- 
trol program via a radio link; 

a memory . for storing the control program re- 
ceived by said radio communication means; and 

control means for performing communication proc- 
essing according to the control program stored in said mem- 
ory . 

2 . A mobile communication unit according to 
claim 1, as a mobile communication terminal for transmit- 
ting information to and receiving information from a base 
station via a radio link, wherein said control means com- 
prises means for executing a control program received from 
the base station and stored in said memory to change to 
communication processing according to the control program. 

3. A mobile communication unit according to 
claim 2, wherein said base station receives a control pro- 
gram transmitted from a center through a public exchange 
network, and said control means comprises means for execut- 
ing the control program received from the base station and 
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stored in said memory to change to communication processing 
according to the control program. 

4. A mobile communication system for transmit- 
ting information between a base station and a mobile commu- 
nication unit via a radio link, wherein: 

said base station comprises communication inter- 
face means for receiving system software from a center 
through a public exchange network, and radio communication 
means for transmitting the system software received by said 
communication interface means via a radio link; and 

said mobile communication unit comprises radio 
communication means for receiving system software from the 
base station via a radio link, a memory for storing the 
control program received by said radio communication means, 
and control means for performing communication processing 
according to the control program stored in said memory. 

5. A mobile communication system according to 
claim 4, wherein said mobile communication unit further 
comprises input means for receiving a control input from 
the user, and download requesting means for transmitting a 
download request for system software designated by the con- 
trol input from said radio communication means via a radio 
link; and 

said base station further comprises system soft- 
ware supply means for transmitting system software accord- 
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ing to the download request from said radio communication 
means via a radio link; 

whereby communication processing can be per- 
formed by the system software designated by the user of the 
mobile communication unit. 

6. A mobile communication system according to 
claim 5, wherein said mobile communication unit further 
comprises menu requesting means for transmitting a menu re- 
quest based on a control input from the user from said ra- 
dio communication means via a radio link; 

said base station further comprises menu provid- 
ing means for transmitting a menu of system software that 
can be supplied in response to the menu request from said 
radio communication means via a radio link; and 

said mobile communication unit further comprises 
output means for displaying the menu of system software re- 
ceived by said radio communication means, for the user to 
designate system software to be downloaded. 

7. A mobile communication system according to 
claim 6, wherein a bidirectional control channel, together 
with a traffic channel for transferring user information, 
is used between the base station and the mobile communica- 
tion unit for transmitting the menu request, the menu, and 
the download request, and the system software via a radio 
link . 
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8. A mobile communication system according to 
claim 4, wherein said base station further comprises system 
software supply means for successively and repeatedly 
transmitting a plurality of system software items from said 
radio communication means via a radio link; and 

said mobile communication unit further comprises 
input means for receiving a control input from the user, 
and memory control means for controlling the memory to 
store system software designated by the control input among 
the system software items received by said radio communica- 
tion means; 

whereby communication processing can be per- 
formed by the system software designated by the user of the 
mobile communication unit. 

9. A mobile communication system according to 
claim 8, wherein a unidirectional broadcast channel from 
the base station to the mobile station, together with a 
traffic channel for transferring user information, is used 
between the base station and the mobile communication unit 
for transmitting the system software via a radio link. 

10. A mobile communication system according to 
claim 9, wherein broadcast channels corresponding to a plu- 
rality of communication systems of different principles are 
provided in a time-division multiplexed fashion between the 
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base station and the mobile communication unit to allow the 
base station to communicate with a plurality of mobile com- 
munication units of different communication principles,, 
whereby system software can be transmitted from the base 
station to one of the mobile communication units via the 
broadcast channel which corresponds to said one of the mo- 
bile communication units. 

11. A mobile communication system according to 
claim 4, wherein the base station and the mobile communica- 
tion unit communicate with each other via a radio link us- 
ing a traffic channel for transferring user information and 
a control channel provided together with the traffic chan- 
nel; 

said mobile communication unit further comprises 
input means for receiving a control input from the user, 
and change requesting means for transmitting a request to 
change system software designated by the control input from 
the radio communication means via a radio link using the 
control channel; 

said base station further comprises channel se- 
lecting means for selecting and designating the traffic 
channel for transferring user information to transmit sys- 
tem software based on the request to change system software 
received by said radio communication means, channel desig- 
nating means for transmitting designating information of 
the traffic channel designated by said channel selecting 
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means, from the radio communication means via a radio link 
using the control channel, and system software supply means 
for transmitting system software changed in response to the 
request to change system software, from the radio communi- 
cation means via a radio link using the traffic channel 
designated by the transmitted designating information; and 

said mobile communication unit further comprises 
memory control means for controlling the memory to store 
system software received by said radio communication means 
using the traffic channel designated by the designating in- 
formation received by said radio communication means. 

12. A mobile communication system according to 
claim 4, wherein the base station and the mobile communica- 
tion unit communicate with each other via a radio link us- 
ing a traffic channel for transferring user information and 
a control channel provided together with the traffic chan- 
nel; 

said mobile communication unit further comprises 
input means for receiving a control input from the user, 
and change requesting means for transmitting a request to 
change system software entered by the control input from 
the radio communication means via a radio link using the 
control channel; 

said base station further comprises channel se- 
lecting means for selecting and designating the traffic 
channel for transferring user information to transmit sys- 
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tern software based on the request to change system software 
received by said radio communication means, channel desig- 
nating means for transmitting designating information of 
the traffic channel designated by said channel selecting 
means, from the radio communication means via a radio link 
using the control channel, and system software supply means 
for successively and repeatedly transmitting a plurality of 
system software items from said radio communication means 
via a radio link using the traffic channel designated by 
the transmitted designating information; and 

said mobile communication unit further comprises 
memory control means for controlling the memory to store 
system software designated by the control input among the 
system software items received by said radio communication 
means using the traffic channel designated by the designat- 
ing information received by said radio communication means. 

13. A mobile communication system according to 
any one of claims 7, 11, and 12, wherein control channels 
corresponding to a plurality of communication systems of 
different principles are provided in a time-division multi- 
plexed fashion between the base station and the mobile com- 
munication unit to allow the base station to communicate 
with a plurality of mobile communication units of different 
communication principles, whereby system software can be 
transmitted from the base station to one of the mobile com- 
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munication units via the control channel which corresponds 
to said one of the mobile communication units, 

14, A base station in a mobile communication 
system for communicating with a mobile communication unit 
via a radio link to transmit information to and receive in- 
formation from a public exchange network, comprising: 

communication means for receiving a control pro- 
gram from the public exchange network; 

a memory for storing the control program re- 
ceived by said communication means; and 

control means for performing communication proc- 
essing according to the control program stored in said mem- 
ory* 

15. A method of changing communication princi- 
ples of a mobile communication system for transmitting in- 
formation between a base station and a mobile communication 
unit via a radio link, comprising the steps of: 

transmitting system software which the base sta- 
tion has received from a center via a public exchange net- 
work, to the mobile communication unit via a radio link; 
and 

performing communication processing according to 
the system software which the mobile communication unit has 
received via the radio link to change communication princi- 
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pies of the mobile communication unit according to the sys- 
tem software supplied from the center. 

16. A mobile communication unit constructed 
and arranged to operate substantially as hereinbefore 
described with reference to and as illustrated in Figures 1 
to 11 of the accompanying drawings. 

17. a mobile communication system constructed 
and arranged to operate substantially as hereinbefore 
described with reference to and as illustrated in Figures 1 
to 11 of the accompanying drawings. 
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